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'. _project a virtual. paral t el Jane behl nd -t he “cycl i st. maki ng +-he ' .cyclist -nore -

A

/_/ i nventton errpl oys a MENB(M cro- El ect r o- Mechani- cal Syst.ems) structured-

for ensor appli cations, which.are in the sl
- bi cygfﬂﬁf?‘ﬁé ng&f&fﬁ @%%procesm ng speed and power consunptl on -
- requirenents for MEMS nptio ati o ecn es for = .
- cal cul at i hgisinyentiongraploys @ h%&'ﬁﬂpg‘?&ﬂr Me%@@m ,&‘é the use

3 aa ms,~ 9 Drawing Figures FIELD OF THE' INVENTIC]\I (45IWJA) - F'Thi"s;_"'
sensor and-control ling. techniques. to: make-an aut omated directional si gnal.

I |gh§ élgi?ﬁsr%ré ﬁg r@Qt only:to LED bli ‘nki ng ,but also to laser -

bl'i hking hi's I's a mcrdcontroller (N[:U) peri pheral technol ogl'es

MCU sensarand ¢ontrolingtechniguss e makean agtomat

7- app! fespondimot oniytoddR1blnkiog , smmeehlmkmg Thigiebiect is@nt i on rel-ates: _. “to .

" inpr ‘micnoeantrolter {MGAd) permhemaleteemmognestfoomoesslgganult&axesmtmms@nsor -
" prot applications, whichisge $n the bibycleolnd datehacquisitign MEU pracesgingepeedrandi ght The-_ o

.-~ obpewe-gensimplisn reyuirements for MEMS motida-sensor applivationataswilef t/ Ri ght -
-~ devi féthm&@. feaaaIEmat.agwalwbstm@a&ad@t@namttﬁéeaé dbfe throughdhé usw allel - -
| anep il firmWake rés% 1%&nt'i*ii‘%seto dusigh MENMBYmYicH-Sbesctbpplieatidrisset

.especl a Iy rn-t e ni ght.

I's gives approaching vehicles a clear visual

~gui-de.to ensure‘that they stay well cl ear’-of the cycllst at ‘ni ght :

The red LEDs having "sufficient brightness and effici-ency, are enpl eyed on e

f";the bi cycle tail | anp, "toget her ‘wi'th the conbination of the Eye-Safe -
‘invisible |aser. ( Cass || laser). The two red-l aser Ilght are on 635nrn

“wavel engt.h- frequenay ‘Besi des acting as a rear warning-light, Tt wl | al so”

~ proninent at ni ght: from.vehicl es. © Present’ bi ke’ Warning '|ight devices -

~cones eqm pped with wires" connectl nga -switch to'the rear lighti ng- de| ce.

However , -dr awbacks of" such devi-ces are 1o0sing - awareness of . the
surroundl ngs vvhlle cycl ing. The Wi res mght cause the cycllst to tr| p or.
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. I'NVE

‘ent_ahgl e to-other stuffs. - Moreover there will be future applicable .-
[ usés’ on this invention, (etc . in skiing or _snowboardi ng )., the Warning
) Ilght mechani sns: can serve_as saf ety Ilght ~for. peopl e around-.t'h_e user.

o Sﬁﬁ@&ﬁhmmmwmgaﬁ@np op! 10D C0 50: SUwkRY G THE

e 1 nve t|on p ssesses “AUMer ous: benefits and

‘advant ag over ther o . Syst t I|zes a .
turni n ai‘ %’r 85{%’3% %ﬁ fg#% (P wég?r\éﬁﬁfér Rglleﬁ)} and LED"
I ghgehia %qrroaegfqr o ropes Ll 'ieerlggh
duri @ eptr\ée ef/ inyentian isita "P\é‘f’?/ar" igegvhilg faa Sour
arnsa %'Qﬁdj@sa bigyelecand o f\gﬁWﬁU%'fPQfﬁ“@ lmﬂaés rrsak@e ¢ Sy elist ndasel i ght s -
~and’ pearsinently Nisible ondhe strget especially ip\the aightnthis givescapproaching vebiglesa
whi cbledr viseiat deidbfb/ensugs that theynstay wetl dearliiﬁtheoyehsltatergm ode. The ADC.
convertsthe anal ogue signal to digital value. MU is _ used to calculate

the angl eTheeed LEDshaving shiffieizns brighiness land Sfficiency, ure ehpldyed onthes gnal
-aboupcly eré%utétﬁ eftieh with theCiniisi em@bﬂmeqyyetsbfe Ifﬁlérble Iaéé?'('maéshﬂ _
~“cont g x EPI fatrwnee veltdlg rﬁg) %ﬁﬁ%s%" -
2 29‘%“ {W@ %g Wg | pRridper ang'ﬁ'i‘?é'réb\ﬁé“h TR, ?ﬁriLSh
't_he , er Sﬁ'@é?@gf %@gg?t the different sl ope ‘angl €,.the 2

| aser | i g beam wil | hav¢ i nf or mation, t em det ect

t ondi n =
the. ri ght Bf‘?ﬁﬁqt bike yvaming gg'i'tdfeg’ %sgqurpngd ! W'r?%sﬁ?""él‘ﬁ'é' 98 1.1 show -
bl i rifWiteh ta therear §ghting:devigs. Haweyes drawiiacks)of SUCHKIENICES ATR IRFINGf ¢ -
- Meanwawaegnessof tiesueroundings while cycling| Thekwirgs mightcausedha cyrlisito Hin er/v)
al so potangier’@doﬂmrsluﬁs They are ‘also the directional indicators when the »
-bicycle i's negotiating left or right turns. Another safety device.i's |aser
beam aut oMpra@ver,thérevvitibe &Itm’aamﬂmblmﬁsesmmﬂﬂs in¥@ntienyr(etcsin skiingloe 2 red
| aser sRbWBSArdRYY | the Wi RdtitiectRmhidras eanlsetld as aafely light fospegplehe optic

Str uChpgumdstheluder. Tiis Hvenlibh hab@ WoRAiIRFterperafirBlo? -foBim8grser line width
~and |aser |ine length of 1.5m based on®a-635nm optical. vvavel ength. Laser = .

'-"'_Ilne Has a visibility distance of approxi mately 10m Thi s. optical structure’ -

s systeni also possesses ‘a terrperature controlled circuit that ensures the
~ lasers are able to operate in.mnus 10 to plus 50 degrees ‘,(- 10-50)
) -terrperature range. S , _ e
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~ :'battery:.power when stopped

e_BRI EF DESCRI PTIO\I OF THE DRAWNGS (1*). FIGl shows” a S|de VIew of thls _
invention.Unitl is an exenplary apparatus which installed on bi cycle.
" FI1.G. 2 shows' the control flowchart of the enbodi nment.. This functional

- i agiRIG GETRE ﬁlNE'IQTI(@Ig‘Qggﬁggnged when the ‘bicycle is in:noti on’.and-

, 'St he 3D structure dlagramof ‘thi's .
i nvention-obj ect system Un|t 10'i's a.main- body Unit 20 is a notion
' aser red |aser, diodes provide -

ts ﬁgssr si 'ﬁweernygat@%ggsses ht ; ngs %e\r/\ef s and advantages over other Known

. system. In particular, the inve ntlon utlllzes a turning angle which triggers the automation .

- activation: of the laser and LED lights. This provides :highly visible bright automated laser -
and LED lights, during the event of turmng Ieft/nght instead of having to rely on your arms..
'BeS|des one characteristic of this device is combining LED lights and laserlights intoa

~system. The system includes a motion sensor to which drive thé MCU to give command to
8-LED and 2-laser diode. The ADC converts the analogue signal to digital value. MCU is.
used to calculate the angle from the phase of sensor srgnal .So the turn Ieftlnght S|gnal

- about Laser and LED can be recelve(obtam) by this way

" Using the MCU controls angle W|th the software angle that is more than 6degrees- erI
’ 'trrgger the left/right directional blinking red laser light lanes. We are able to utilize software -
" to change set this angle of inclination through the MCU, when the motion sensor detect the
dlfferent slope angle, the 2 laser hght beam will have respondrng mformatlon

_ f When system detect the nght mchne within 6 to 30 degrees the nght laser Ime will. - -
show “blinking state”, same as for the left Iaser line when tumlng left. Meanwhile, the LED.
has “six-LEDs” to bllnkmg (Iook like a right arrow) also performed by MCU. They are also
the directional indicators when the bicycle is negotiating left or right turns. Another safety o

- .device is |aser beam auto power off when |eftlnght |nc||ne over 30 degrees -

U The2 red laser dlodes provide two visible red Iaser light lanes. By usrng the OPt'C

- structure system, we are able to project a visible 0. 8m laser line width and laser line Iength'_' . o

-"of 1.5m based on a 635nm optical wavelength. Laser line has a vrsrbllrty distance of .
approxnmately 10m. This optical structure system also possesses a temperature controlled .
_circuit that ensures the lasers-are able to operate in mlnus 10 to plus 50 degrees (- )

: 10°~50°) temperature range - : _



~Unit 40 i s a LED device of ‘8- LEDs. Unrt 50 is a nain control citcuits.
.- Unit'- 51 is a-micro-contraller, (MY Unit 60 is.a power. Unit- 61 is a ;
) button swi t¢ch .of -power. Un|t 70is a flxrng device: FIG 4 i s an expl oded

loer?] EFVSESCHAPTION OF 1 REINGS! (s Sirahhe autonet ed di rectlonal
posi TGS @Nt%s‘?tél'%w’ gk O ‘38?*‘ fé?rﬁﬁbétt“é% phFeasings,

t oth&q" ‘G 3, but on an enl arged scal e shovm ng t he base. -schemati ¢ of

Lhe g4 vlé‘théo trAmowcﬁ e e ,ﬁ m wﬁ} éaser/ LED
ci -rc&gﬁg ﬂl[‘ ef :ygg‘ligmﬁ Fé%ssdﬂcréfcalurf? drsggr CRY h& or20
~devi Q,qﬁg erspectlve in FIG .5.
FI.G ﬁG\s\@f{sﬁéﬁ% tR'()?'nutcﬁ]rel ecq}rarggilftﬁ IL“e’rrat |ﬁcj | agr aértné‘pgveal ing the featUres
~of rrm,-mqp[},téﬁlamgba ui ts of the i.nvention. Thiis circuit which drive the. -
m cro-control Fer .(N to give Cowhand LEDs and | aser diodes. FIG 8 is the

Pri nq_ﬁqt@[s%rh{otﬁﬁegéﬁsbPCB) | ayout of - mai n control” circuits50. for a
specrflc pur pose. 50-top is the top view of the PCB.50-bot 'is t he bottom

Vi eviggit 3@&@5& ligHtiRgUevicewhlcAWE R fasf ddBa prbvik Mo SEAIEireE Mseplight i n

_routine for the.autofmatic directional control system The system procedure -

is s foIIovm ng chart. 100 threshold set up and turn on the povver
a Un|t40 |saLED devrce of 8- LEDs T

: _Umt 50i isa maln control crrcurts
‘Umt 51 isa mrcro-controller (MCU)
Unlt 60 |s a power » ‘
o Umt 61 is a button swrtch of power --
Unlt 70 |s a ﬁxrng devrce

. FlG 4 is‘an exploded perspectrve srde view of hardware platfonn wrth the automated
S drrectlonal Ilght device in posrtron thereon and mdrcatmg partlcular account posrtlons of
. the llght device. : : :

FlG 5is an elevatlon detarl view srmrlar to that of FIG.3, but on an enlarged scale
, showrng the base: schematrc of the device. The profile drawing of hardware platform'
- which reveal:Laser/LED device of the invention which i is used to drive the MCU in the :
T chargmg crrcurt (please refer FIG 7) : :

o FlG 6isa crrcuut dlagram of the M Sensor20 devuce whrch |s contalned on crrcunt board
_ shown in perspectlve in FlG 5 ' :

, FIG 7isa srmpllﬁed electncal schematic dlagram reveallng the features of main control
~ circuits of the invention. This cwcurt which drive the mrcro-controller (MCU) to glve
' command LEDs and laser dlodes -

E FIG 8 is the Prrnted CerUlt Board (PCB) layout of main control crrcurtsSO for a specrf' c
- 'purpose ‘ o
Coe 50-top is:the top view of the PCB 50-bot is the bottom view of the PCB

FIG 9 is a ﬂowchart of a partlcular embodlment of a main routine for the automatlc
drrectlonal control system. The system procedure is shown following chart

100 —threshold setup and turn on the power .- ' :

101 —obtarn after incline and acceleration-function srgnal from sensor detect (whlch select

one among aIl regular Ilghtrng modes) : .



-101-obt ai n aftér incline and accel erat | on-function si gnal from se'nsor. :

' '.'det ects (which sel ect -one anong aI | regul ar |i ghtl ng - m)des) -102

" -first-l-evel si gnal j'udgment (no“i'ncline and ho accel eration judgnent)

- 1083- tmwﬁrgﬁlelvél $igné aag nf(ﬁb'u%lﬁﬁ%ﬁiﬁé%téléréﬁonh enf) peed) and control |
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__Ilghtln

: '-d| r ed05— thertnke mrmoﬁem,aamt contrad cirtuits umit butpuld cominarnd s:gﬁalslasrapprepnate

i si gnad themg}‘itmgtdwb@ll(a&&ﬂs show diregtor amﬂvganduﬂ)LasmlImemf direetor etinkifgy - t he

- bi ke 108 - thirdaevél Bigran judgmemtrégakinniction? iahglé juligient) inclidsdetestsdnd - si gnal s - o
.as a@thhblbaﬁéust:ﬁ @lat h(&ﬁohnﬁnd%hﬁél difcuits .t%é@.ﬂstclamrﬁaﬁ@s@hblé aghted

o, Gt s 0 e A S e o,

- cont r1@B—cfpu&lﬁweésuna Jugcmsm egianmotippidecelesatiamindaprant) lerak : _
- | i ght108g- thebike is(stilll_a0d coatrpl ¢irayiitsiundt sendsmmmaadasmalﬁaasappmmate tojﬂveed)- o

- 2007 pr eﬁ@\tﬁ@V%VI&J(S—EED‘s%édprlighﬁﬁb ﬁ%oﬁﬂgld?ﬂ 2’-Qés@fuine%rllg¢itéﬂ)t ot h' S
o SySt 200 - press power button to turn off the englne .
201 put an end to this system o



~.conprises:- a nain

.- I n the foI I oW ng descrl ptions and expl anati ons, ref er!en'ce' is made for a
_ nore corrprehen3| ve and detail ed under st anding, pI ease see followng . - -
“descriptions-and explanati.ons for a preferred enbodi nent with ref erence to

L G"bérp@ﬂéoﬁaﬁécq)rsmn'ommE SYSTENMR{ SRk AR a] ) ecti onal bl inking' I ghit

cConpri s ,_a notion sensor. 20, a-laser lighting device 30, a
LED device 40,, a° control circuit (PCB Iayout)50 a power 60 and a f|X|ng -

| .deV| ce7 ‘The in b l gV\Fe Ilé?]- éj % jfa cover "_
e e

. FIG explaea Ry tor radefe geiment with; Weftl? 88 0

' ~ a automatic bike directional b||nk|ng light comprises: a main body10 a motion sensor 20, a

- laser lighting device 30, a LED device 40, a control circuit (PCB layout)50,a power 60 and: -

_ . afixing device70.The main body comprising a holiowed body base 11 and a cover 12,is
- used to contain and protect the laser llghtlng device 30 MCU unit 51 and LED lughtlng
devnce 40 Unrt 61 |s a power button switch: . .

Refernng to. F IG.4 the preferred embodlment is assembled from two plastrc molded
_pieces 11 and 12 which are glued together at their edges- 13 to enclose a printed circuit
~ “~board-50 and components. Two Laser. light line shine through a window area 31, it alsoto’
~ .cover laser diode. Laser diode is further seen to have two hold WhICh are at an mclunatron

. of approxrmately 10 wrth the central sectlon

. Thrs M-sensor ch|p20 provndes SPl (4-wure) and 12C drgrtal mterface and mterrupts
' srgnals with build-in functionality. Besides, three direction motion detection (high-G) W|th

- ..configurable logic combination and threshold settlng This motion sensor is MEMS-
. - structured and chip-shaped., which outputs a mixed srgnal of direction slope angle and: -

" turn Left/Right.conditions of bikes to the MCU unit 51 for further analysis. If sensor- detect T

angle inclined is more than 6 degrees and the bike inclines to the left within 6 to R
- 30degrees, then the motion detection would output a signal to contact. (request) left laser
. beam show “bllnklng state” same as for the nght laser line when turmng Ieft :

_ " FIG.8 is the PCB (Pnnted C|rcmt Board) layout of main control clrcurt50 which
B jcomprlses an M-sensor20 and a micro-controller51, which can store software mformatron
.- to control the system. The power switch 61 is electrically connected with the M-sensor,the - .
llghtrng device 30/40 and the battery 60.Setting pre-programmed inside the software of the - -
f,mlcro-controller comprises of the following: several regular lighting modes that-work during
.. motion condition. When switch turn on, 8-LEDs revolving flashing light and Laser line - .
~ .. lighted. For directional signal mode: LED shows director arrow light, meanwhile, one sude
_ - of Laser light blinking. Another brake light mode: 8-LEDs keep lighting 7 seconds that
- works when micro-controller judges that sensor (incline detect)are activated, a angle
o threshold used to determine if the bicycle is in motion to change direction, and one
deceleratlon threshold used for. companson to determrne |f bicycle. braked
. The sensor 20 functions compnse of the followmg settlng the |ncI|ne angle threshold
- of software to select one of the regular lighting modes. By the receipt of incline signal and
7. signal processrng "the control circuits unit 50 commands the Laser device30 and LED. -
=" device 40 to give off lights. When the sensor chip detects the different slope angle that is
. more than 6 degrees will drive the left/right directional blinking light mode. For example :
- detect the right incline within 6 to 30 degrees, the right. laser lrght will show “bllnkmg state
.~ same as for the Ieﬂ laser line when slope left. .

© For better functronallty the system further suggests multiple angle thresholds to N

; _‘ensure cyclist of their personal safety. The bigger angle of inclination threshold trigger t _e_ :

safety mode which enforce shut the laser device and shows™” shape blinking llghted W|th .
A LEDs when detected slope angle over 30 degrees. .



- and |

'ﬁpreces 11 and 12 mhrch are glued together at therr edges 13 to enclose a
printed’ circuit board 50 and- conponents. Two Laser light line shrne through
" awindow area 31, it al so to cover. :T:aser diode: Laser drode |s “further '

f’j\"eteﬂ t?O Ea%%oqﬁt?&)ér%c“@ wrth t@rtnl %a%fétﬁﬁhéfp %@é’é S%rt RS

- a@-te); o

- funed Mighs & degre i gyt SRS 0 & Aficg Eg;'%\/m S
e eRaadioks '9@ AEPHJ%‘@G’% s % b rrlgit-nsor o
Cri's wm; eca'a:m egRees is e e%rnot ﬁhbemef&stfﬂet%cﬂagdeﬁ(eahfstugwag of -
“di 'r etatys l%tq)mkartgser dﬂvepet mmerﬂ@funqttpgmosemrweﬁgfeor insline sange ishe MO

"-.'-'.';unrt ‘rainus G0 degreas fo plusi 3sdegrees. sensor det'ect.-angl e.i nclined i s nore.than 6.

'degrees and the bike inclines to the |eft W thin6 to- 30degrees, ‘then the'*
- not i 'on - dtthetfilure Yightird dettroeran:ooicgbalLED)ocwgtmtlampsqme pbwieetQ coaldde; beam
- show bateriak] dhamélsolar sower, ap ofher posible gbwer sGutee) arrmsvmmlwng eigesriditgf t -

- F' G Eio‘tﬁe H&roﬁ%r(sef QOtﬂ*té éBrftﬁﬂ'bFrc isH 50 and'the ht’Hﬁg& ’Fhé fikink 50
wh ev&ﬂﬁt? |55 Braied ke Fa5 et , Br Sbfewd foiX theii RE it Bi‘ikest ofe :
softmare i'nt-ormat 1-on ‘to-contraol e system  The power smntc 1.

i “electrlcally connected wi.th the‘hﬁsensor ‘the Irghtrng devi ce. 30/40 and the a
battery. 60.,°Setting pr.e- progranned i nsi de the. sof tware of the-

“micro-control l'er conprises of the follow ng: several. regular Irghtrng nodes
. that-work..during not i on condi.ti an. - When: ‘swi-t ch-tuyen.on,. *8- LEDs. revel ving. *

“;flashrng Irght and Laser~|ine |lighted. For- di-rectional srgnal mode:- 'LED .

t_tshoms director-arrow 1ight, .neanwhile, -one side - of-:Laser 1ight blrnkrng
_Anot her - br ake Irght nmode: 8-LEDs" keep li-ghting 7 secondS t hat wor ks ‘when -

"M croe-control l.er judges t-hat . sensor. (|ncI|ne detect)are acti.vated, ‘a angle';hﬁ_
‘threshel d used'to ‘dét er mine i f the bicycle.is in-Mtioen to change i

o di rection,-and’ one deceleratron ‘t.hreshol d. used for. conpar i son t'o deternlne

I brcycle braked:  The-sensor 20 functrons conprise of ‘the: follomnng
- .setting thelincline angle threshold of - software. to ‘sel ect- ‘6ne-of - -
“the: regular Irghtrng nodes. "By the receipt -of |ncI|ne si'gnal - and- srgnal

: :processrng, the ¢ontrol G rouits: unlt '50. connands tHe Laser. devrceSO and--

_ 'LED ' device 40 to give off Irghts “Wien ‘'t he sensor chi'p detects-the .

o diof fferent . Slope angl.e: that. i*s. nore than 6 degrees will drive the Iett/rrght
',drrectronal bl'i nki ng. Irght node. For “exanpl’e, ‘detect the right- i ncli ne’.
sfmnthrn 6 t0°30. degrees; .the right l:aser.’light. mnll show " bIrnkrng state

.~ sane "as for. the [eft.laser .Fine when slope l'eft.-. For better < -
';functronalrty, ‘'t he systentfurther suggest s- nultthe angle thresholds to-

"_ensure tycljst of their personal safety. The bigger angle O |ncI|nat|on~’

, threshotd trrgger the . safety node whrch enf-or ce shut:the.laser-devi ce- and
-_shoms = shape blrnkrng Irghted mnth 4: LEDs when detected sIope angle over
30 degrees IR , R U A S S R



ool Havr ng descrlbed the |nvent|on vbhat i's cl a| rred rs ’ 1 An automated

.- .directional ‘bikelight- devi ce C(}rrprrsmg aof ‘the fol I'ow ng SO S
" mi‘cro-controtiler that to- ‘conbi.ne Laser. I'i.ghting devi ce and LEDs Ilghtlng .

" .when. t-hé. hi

- devi @ggﬁﬁg d jsghts at "a-rode as appropriate. An:.'..
g -Msg%s%m%gﬁﬁhwﬁ/% -strﬁctﬁlﬂ?gﬁ%élﬁeg shaped and “enpl oyed to.deteet =
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i nf-or mat- onthat &peaiYRs: ﬁﬂ”@ ApRIppria
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- Laser/LED" | thakis MENSwtgictured schip-shap ‘andiem °¥ fetectin “%GHW pns - .

. circuits undftherhieycle amgortraliciicaits unithatrs eleciiicaliy conpecieditodhesaidMope -
“- angl e 8i-gnasensiynihe lightimg tiedesi(thenleifrighd ditections Mgbngﬂlghhmodempbyed'

- turning | ef software whirocesslinfereeationrfratatthe M-sensdr amtlhenagrvemappmpnatee B

M-sensor.-( debiaridsdbithe LaseHLEDAighting dedice! its foatures-mainly2comprisdshi &

" automated: b&ér'ﬂ?ol'du&h[ts UAIINGS Paingle Of irRFinatiors fMiciBRIRAt differdnt ebmerae\gwet her"._;_-j

" the bike isg Ql@!‘&iiniﬂ fRSTARE M- Qeﬁsbrabﬁd‘%n?d |fth'e bike RERIFARY left bF ri
control- fcr.rg af@ é n't tﬁanm hgﬁt&;@ﬁﬁﬁtﬁth@ seNSBTY( H@l‘&cﬂ?\%hné‘%th

_ e: groun S autorrated safety eature shuts ,
‘the.laser d

I t aneousl'y shovvs shape bl. i-nki ng 1i ght ed "wi th 4LEDs ‘

' -lwhen | ncI ! nS at}'ﬂls au omated) braq(egllg?r? relles ona three-axrs M-sensor to detenmne _‘ '__

e whether the blke rs slowrng or. commg to an abrupt stop

- _,-3 Besrdes ‘the.main control crrcurt un|t has another auto power-off functron that

" activates when the bike falls to the ground. This automated safety feature shuts
. .. . the laser device S|multaneously shows" ? Shape bhnkrng ||ghted with 4LEDs when
R s_lnclrne angle over 30 degrees R o T



